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INTRODUCTION 
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Experimental  studies  are  often  conducted  to  obtain  the  scattering 
strength  of  volume  reverberation.  The  received  reverberation  level  has 
to  be  corrected  in  order  to  obtain  the  scattering  strength.  One  of 
these  correction  factors  is  determined  by  the  intensity  pattern  of  the 
array.  The  purpose  of  this  study  is  to  eveduate  this  correction  factor 
for  two  specific  arrays.  The  arrays  are  specified  and  the  corresponding 
correction  factors  are  obtained. 

> ARRAYS 

The  first  array  contains  20  squares.  The  side  of  each  square  is 
one  half  wavelength  long.  (See.  Fig.  1). 
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The  second  array  contains  12  squares.  The  side  of  each  square  le 
one  half  wavelength  long.  The  configuration  la  shown  In  Fig.  2. 


FIG.  2 

PATTERN  OF  THE  ARRAY 


Let  I (6,  0)  be  the  Intensity  pattern  of  an  array  In  the  9,  0 direction 
See  Fig.  3. 
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FIG.  3 

The  pattern  of  the  plane  array  may  be  obtained  from  the  equation 


(1) 
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where 


f (S.  <!>)  - 


= sin  0 cos  0 
^ = sin  0 cos  0 


'^L  and  are  the  canter  positions  of  the  squares  referenced  to 
the  origin,  imich  is  the  center  of  the  array.  Equation  (l)  is  obtained 
by  the  usual  Fraunhofer  method  for  point  sources  and  the  product  theorem. 

PATTERN  RESULTS 

In  Figs.  4»  5,  6 we  show  the  intensity  patterns  versus  0 for  0^)°» 
44°  and  90®  respectively  for  the  20  element  array.  As  expected,  the 
pattern  for  0=0°  (the  plane  containing  the  long  axis)  is  narrower  than 
the  pattern  for  0 = 90®.  In  Figs.  7,  8,  the  Intensity  ratterns  are 
draim  for  the  12  element  array.  The  patterns  for  0=0°  and  0 = 90® 
are  identical.  It  is  interesting  to  note  that  the  pattern  for  0=  90® 
for  this  array  is  narrower  than  the  corresponding  20  element  array 
pattern.  Along  the  y axis,  the  12  element  array  has  an  aperture  of 
about  2 X , whereas  for  the  20  element  array  it  is  more  like  A . As 
more  and  more  elements  are  added  on  the  x axis,  the  effective  aperture 
approaches  X . 


CORRECTION  FACTOR 

Drick^  defines  a correction  factor  that  is 

3 TT 

[U  - S J ^ & (J  0 (2) 

in  our  notation. 


In  equation  (2),  we  consider  only  energy  emitted  and  returned 
from  one  side  of  the  plane  array. 
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Equation  (2)  may  be  evaluated  numerically  by 


The  8100  values  of  1^(9^'  0j)  were  computed  on  the  1108  DNIVAC  iind 
the  double  sum  was  obtained.  '^For  the  large  array 

j 

= -10.7  db  I 

For  the  12  element  array,  = -8.2  db. 

i 

Let  us  consider  the  small  array  as  a square,  2 A on  each  side.  From  ^ 

Uricli'' 

For  a = b = 2A  -9.6  db.  By  using  this  equiitlon  Instead  of  a 

computer  computation,  the  correction  factor  and  thus  the  conqjuted 
scattering  strength  would  differ  by  -1.4  db. 

For  2°  increments  on  0 and  0,  the  answer  in  ^4,  differed  about  0.1  db. 

For  1(0,  0)  = 1 , for  all  0 and  0,  equation  2 can  be  Integrated  analytically. 
The  answer  is  VJ*  =10  log-io  (2Tf'  ),  The  numerical  integration  was 
within  .1  db  of  this  answer.  Accuracy  could  bo  Increased  by  the  use  of 
Simpson's  loile. 

i 

CONaUSIONS  i 

i 

The  use  of  large  scale  computers  provides  an  excellent  method  for 
obtaining  correction  factors  for  reverberation.  Urick  provides  ap-  j 

proximate  equations  for  configurations  such  as  a rectangular  array  or  a 
circular  array.  These  approximations  are  good  for  given  relationships  j 

between  the  size  of  the  array  and  ^ . The  size  of  the  array  must  be  j 

large,  sometimes  much  larger,  than  A . These  conditions  are  not  always 
met  in  practice.  j 
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